Introduction.
Summary. Photoperiod cues play an important role in the timing of puberty in the female lamb. Removal and replacement of photoperiod cues by denervation of the pineal gland and timed melatonin infusions, respectively, indicate that the pathway for transmission of photoperiod information develops well before puberty. This is reinforced by manipulation of artificial photoperiods during various periods of development. Such approaches reveal that even in the first few weeks of life, the pattern of melatonin secretion accords with daylength and modulates prolactin secretion. Several months later, after internal, growthrelated cues indicate that sufficient body size has been achieved to initiate reproduction, photoperiod history is used as an important predictor of reproductive success, and thus, whether puberty should occur. In the female spring-born lamb, the decrease in daylength in autumn is the critical cue for the initiation of estrous cycles. Experimentally, this may be achieved by surgically disrupting the pathway for transmission of photic cues after appropriate long-day exposure. In the autumn-born lamb and in the slowly growing lamb, sexual maturation may be masked by the transition into seasonal anestrus the following spring. In these young females, a decreasing photoperiod or « removal of long days » (surgical) is not necessary for puberty the following autumn. Sufficient photoperiod history may be acquired in such lambs that they enter puberty as a consequence of becoming refractory to the long days of summer. We hypothesize that the phenomenon of refractoriness reflects the expression of an innate rhythm of reproductive activity and that changes in daylength experienced early in life serve to synchronize this rhythm with the seasonal environment.
Introduction.
The ewe lamb, much like female offspring of other seasonal breeders, must attain sufficient body size in the appropriate season to meet the demands of the first pregnancy. We recently reviewed our knowledge of the neuroendocrinology of puberty in the female sheep and how internal and external inputs to the brain integrate to modulate the timing of the increase in frequency of LH secretion which underlies the pubertal transition Foster, 1987 Foster et al., 1987a Foster et al., , 1987b Foster, unpublished) . Removal of the pineal gland produces similar results in that pinealectomy of 10-week-old lambs also delays puberty (Kennaway et al., 19851. In the presence of a functional system for transmission of light information, artificial photoperiod can be used to time puberty. This was first convincingly demonstrated in the autumn-born lamb (Foster, 19811. In fig. 1 ) , denervation of the pineal gland by ganglionectomy early in life markedly retards onset of repetitive reproductive cycles. This is due to the lack of long-day, rather than short-day information Foster et al., 1987a . In the model system used, growth was slowed by reducing the level of nutrition in estradiol-treated ovariectomized lambs ( fig. 10 ). Before resumption of growth by feeding ad libitum, one group was exposed to long days ( fig. 10, bottom) (Foster, 1981). ) .
If the ability to begin reproductive cycles in response to long-day photorefractoriness is a postpubertal characteristic, then how does this phenomenon develop ? Little is known about this, and the reader is referred to the chapters by Robinson and Karsch (1988) ; Karsch et al. (1988) for the present understanding of endogenous reproductive rhythms in the adult and how they are phased by photoperiod cues. Recently, we have discovered that young female lambs with late « puberty » can also initiate their first reproductive cycles by becoming refractory to long days (Foster and Yellon, 1986 and unpublished) . When such lambs were raised for the first 17 weeks in short days, transfer to long days delayed onset of first ovulation ( fig. 12) . Then, at 40 weeks of age, about two months, after the normal age of puberty, reproductive cycles began synchronously amongst the young females despite the continued presence of long days. Our interpretation of this finding is similar to that for the other situations indicated above when appropriate body size is attained during long days after having been exposed previously to short days. Sexual maturity is first masked and is then expressed by the transition from postmaturational anestrus to the onset of breeding activity in response to becoming refractory to long-day inhibition. The ability to become refractory to long days appears to be facilitated by previous exposure to short days. This is because lambs born in spring and raised entirely in long days or in long days after increasing day lengths ( fig. 3) 
